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TALYS

TALY S:. nuclear reaction software by NRG Petten (Koning, Duijvestijn) and CEA Bruyeres-
le-Chatel (Hilaire)

e Energy range 1 keV - 200 MeV.

e Neutrons, protons, deuterons, tritons, helions, alphas and photons.

e First completeness, then quality.

e Many nuclear reaction models implemented.

e Continuous, smooth description over awide energy and mass range.

e Automatic generation of datain ENDF-6 format.

e TALY Sisnot yet generally available.
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TALYS.CALCULATIONAL SCHEME

L oops possible over:
* Incident energies

* Natural isotopes

Optical Moddl:
* Phenomenol ogy
local / global
I nput:
* Keywords, eg:

projectile p
el enent fe
mass 56

energy 22. * Abundancies

* Discrete levels

* Deformations

* Masses

* Level density par.
* Resonance par.

* Fission barrier par.

* Microscopic LD
* Prescission shapes

Nucl. Structure:

Direct reaction:
* Spherical OM

* DWBA

* Rotational CC

* Gilant resonances
* Vibrational CC

Preequilibrium:

* Exciton model
1 + 2-component

* p-h LD phenom.

* Kalbach systematics:
- angular distribution

- cluster emission
- surface effects

* Y -ray emission

\
A

4

A

Compound:

* Width fluctuations
- Moldauer

- GOE tripleintegr.
- HRTW

* Hauser-Feshbach

* Fission competition
* y-ray emission

* GC+ Ignatyuk

Multiple emission:

* Exciton (any order)
* Hauser-Feshbach
* Fission competition
* All flux depleted

y -ray cascade
* Exclusive channels

* Recoils

Output:
*File’ output’
defined by
keywords
*Dedicated
fileswith

Spectra, ...

ENDF:

* transport libs
* activation libs
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Structure of TALY S

Technical features of version 0.56:

e FORTRAN-77, though still readable
e 40000 lines (+ 20000 lines of ECIS97)
e 45% of lines are comments

e 252 subroutines

e Three main parts: Input, initialization and reaction models
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Verification and validation

e Very extensive input handling and checking
e 148 different keywords

— Each keyword has a validity range: TALY S stopsiif violated.

— MONKEY code to test robustness of TALYS: creates random input files using all
keywords.

e Dripline-to-dripline calculations including automatic ENDF-6 library generation (20 or
200 MeV).
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Data produced by TALY S

e Total, elastic and reaction cross sections.

e Inelastic cross sections.

e Elastic and inelastic angular distributions.

e All exclusive reaction channels (e.g. (n,p), (n,2n), (n,nd2a)).

e All exclusive double-differential spectra.

e All exclusive isomeric production cross sections.

e All exclusive discrete and continuum gamma ray production cross sections.
e Photonuclear reactions.

e Reactions on isomeric targets.
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Data produced by TALY S

e Fission cross sections.

e Total particle production cross sections (n,xn).

e Total particle production double-differential spectra.

e Residual production cross sections (including isomers).
e Activation librariesin EAF and ENDF-6 format.

e Transport librariesin ENDF-6 format.
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do/dE [mb/MeV]

(n,xn): 14 MeV
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Conclusions

e TALYS: NRG Petten - CEA Bruyeres-le-Chatel evaluation code system
e URR-200MeV, 12< A <300

e Almost complete in terms of predicted observables.

e Goals:

— Both academical and applied.

— Competewith other eval uation code systems on compl eteness, predictive power, speed,
programming techniques and user-friendliness.

— Magjor revision of future (JEFF-3) nuclear datafiles.
e Upgrade to FORTRAN-90/95 underway, using ModLib working group.
e Release of TALY Sforeseen at ND2004 in Santa Fe.
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